Introduction
This summary reviews the broadscale tropical circulation in the Australian and Asian region during the period November 2009 to April 2010. The area covered is the Darwin Regional Specialised Meteorological Centre (RSMC) analysis domain, which is 70°E to 180°, 40°N to 40°S. Previous seasons have been described in earlier summaries of this series by Shaik (2010 Shaik ( , 2009b Shaik ( , 2009a . The first section of this summary uses mostly six-month average charts to describe the overall seasonal circulation and anomalies. The second section uses time series to portray variations of the tropical circulation within the season. Intraseasonal variability of outgoing longwave radiation (OLR), 200 hPa velocity potential and mean sea-level pressure (MSLP) anomaly are analysed in this section. The third section briefly describes the occurrence of tropical cyclones in the six-month period. Data sources used in this study are detailed in the appendix.
Broadscale seasonal features
The SOI was significantly negative during the period consistent with the prevailing weak to moderate El Niño conditions. During the previous May to October 2009 season the El Niño Southern Oscillation (ENSO) state gradually shifted from neutral to El Niño-like conditions (Shaik 2010 (Shaik 2009a and 2009b) . Major indicators that are associated with the El Niño conditions were consistent with the current ENSO state during the analysis period (November 2009 to April 2010). They were: Mostly below average convection over central RSMC longitudes; positive mean sea level pressure anomalies over most of the RSMC area; positive sea surface temperature anomalies over the equatorial Pacific Ocean throughout the season and a consistently negative Southern Oscillation Index (SOI). Figure 1 shows the monthly fluctuations of the Southern Oscillation Index (SOI) from November 2000 to April 2010 and its symmetrical five-month running mean. Monthly values of the SOI from January 2008 are given in Table 1 . The SOI was negative from May 2009 to March 2010 except for July and September where it was slightly positive. The SOI escalated from -11 in March to a positive value of 15 in April. The mean SOI for the season was -5.7, consistent with weak El Niño conditions. In the previous May-October 2009 season the mean SOI was -3.5. The 5-month centred mean during this season remained between -4 and -11.
Southern oscillation

Convection and tropospheric circulation
The OLR mean and anomaly, used as a proxy for convection, averaged for the six-month period are shown in Fig. 2 (a) and 2(b) and for each individual month in Fig. 3 (a) to (f) and 4(a) to (f) respectively. The six-monthly anomaly shows below average convection over the Maritime Continent including surrounding areas and the South Pacific Convergence Zone, consistent with the El Niño conditions that prevailed during the period. Convection remained above average over the north Indian Ocean and the central equatorial Pacific east of 160°E. However, the monsoon trough was well defined in the southern hemisphere wind analysis, extending from the southern Indian Ocean into the southwestern Pacific Ocean. The OLR anomalies (Fig. 4) for individual months show mostly below average convection between the longitudes 100°E and 150°E during November 2009 , December 2009 , February 2010 and March 2010 . Above average convection prevailed over northern Australia and the Maritime Continent during January and April 2010 which extended the monsoon rainfall until late April over northern Australia making the seasonal rainfall above average. The monsoon onset over Darwin occurred on 5 January, while the climatological mean date of the onset is 28 December (Drosdowsky 1996) . The monsoon trough retreated off shore by mid-February though the level of convective activity within the trough did increase again during April. The monsoon trough itself generally remained north of the continent during the season after February. Wet season (October 2009 -April 2010) rainfall over Darwin was 2015.6 mm (the long-term mean is 1661.1 mm).
Velocity potential analyses at 850 hPa and 200 hPa levels (Fig. 5) shows good vertical alignment of the axes of maximum low-level convergence and upper-level divergence, indicating well organised up motion of the Hadley circulation associated with the monsoon trough. The positions of both the lower and upper level axes and the centres of maximum low-level convergence and upperlevel divergence were close to their respective climatological mean latitudes. The areas of strong low-level convergence and upper-level divergence remained over the southwestern equatorial Pacific, consistent with the OLR anomaly field and the prevailing El Niño conditions. Seasonally averaged mean sea-level pressure (MSLP) and anomalies are shown in Fig. 6 weaker than the long-term mean whereas the southerly flow above 200 hPa remained stronger than the mean between 100° E and 140° E and contributed to a weaker than normal Hadley circulation. However, the cross equatorial flow for the individual months (Darwin Tropical Diagnostic Statement (DTDS) -see appendix) indicates stronger than normal flow below the 850 hPa level during some months and is consistent with the active southern monsoon during those months.
Sea-surface temperature (SST)
Six-month SST means and anomalies are shown in Fig. 10 . The area shaded light green in Fig 10 (b) represents a small anomaly range of +0.5°C to -0.5°C. Most of the Indian Ocean and tropical Pacific Ocean remained warmer than normal during the season. The OLR pattern (Fig. 2) is consistent with the SST map except for some areas to the northwest of Australia, where the SSTs were warmer but the convection remained below average in the area. Warm SST anomaly patches up to +3 °C were evident in the central and eastern Pacific, consistent with the ENSO conditions. Vector wind analyses and anomalies at the 850 hPa and 200 hPa levels are shown in Figs 7 and 8 respectively. The subtropical ridges in both hemispheres were close to their respective mean locations. The winds at 850 hPa level over the RSMC equatorial regions remained close to the long-term average. Easterlies in the southwestern tropical Pacific were weaker than normal, consistent with the El Niño conditions. At the upper levels in the equatorial region, westerly anomalies in the western half and easterly anomalies in the eastern half of the RSMC area persisted during the season supporting the upper level convergence in the region. The upper wind pattern was consistent with the below average convection in the region. In the extratropical regions, the flow remained weaker than normal in both the hemispheres with two anomalous lows over southern Australia and New Zealand at upper levels consistent with the OLR and pressure pattern.
The cross-equatorial components of the flow and anomalies are shown in Fig. 9 . The cross equatorial flow between 850 hPa and 200 hPa remained close to the long term mean. However, below 850 hPa, the northerlies were 
Tropical Cyclones
Tropical Cyclones (TCs) are defined here as systems having maximum ten-minute mean winds greater than 17 ms (Shaik and Cleland 2009b . The average numbers of cyclones that form during the season are 6.5 for the Northwestern Pacific, 24.3 for the entire southern Indian and Pacific Oceans combined and 2.2 for the northern Indian Ocean (Cooper and Falvey 2009 and Mandal 1991) .
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Appendix
Data sources used in this summary include:
• Construction of MSLP, upper wind, velocity potential sixmonth seasonal charts, MSLP and velocity potential timelongitude plots are based on the data from the Bureau of Meteorology's Global Assimilation and Prediction system (GASP - Bourke et al. 1990 , Bur. Met. 1998 ; anomalies derived from the NCEP2 climatology. Data for cross equatorial flow diagrams were obtained from Bureau of Meteorology's Tropical region eXtended Limited Area Prediction System (Puri et al. 1998 , Bur. Met. 2005 ).
• RMM index, a seasonal-independent Real-time multivariate index for monitoring the MJO was described by Wheeler and Hendon (2004) . A pair of empirical orthogonal functions (EOFs) developed using near equatorial averaged 850 hPa and 200 hPa zonal winds and satellite-derived OLR. Projection of the daily-observed data onto these EOFs yields a principal component series (RMM1 and RMM2). Once the annual and interannual variability is filtered out from the series, the series reflects the interseasonal variability covering mostly the MJO scale. The MJO signal is considered to be weak or inactive when the RMM value remains between -1 and +1. The OLR data is derived from the NOAA , or named systems. Operational tracks shown in Fig. 15 are from the near realtime publication Darwin Tropical Diagnostic Statement, and are based on RSMC operational manual analyses, with limited post-analysis in a few cases.
The mean wind speed data was obtained from the cyclone advisories. The minimum pressures were estimated using the relationship of Atkinson and Holliday (1977) Anja moved west out of the RSMC area while weakening.
4
Cleo moved west out of the RSMC area while weakening.
5
David formed close to the western boundary of the RSMC and soon moved out of the area.
6
Mick moved east of the RSMC area while weakening.
